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Figures

Figures 1-40 are scatter plots of the error in predicted binding affinity (predicted - actual) vs RMSD
to the crystal pose. See the legend in Figure 6 in the main text for the key. They are sorted by target,
then by crossdocking/redocking, then by docking method, followed by scoring method. Table 1
summarizes the average and standard deviation of the difference in predicted affinities of the crystal
pose of the ligand in the reference and cocrystal receptors. Figures 41 and 42 show the same data

as Figures 4 and 5 in the main text, but for docking with ——exhaustiveness=50.
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Figure 1: Chkl Crossdocking Vina-Vina
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Figure 2: Chk1 Crossdocking Vina-Custom
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Figure 3: Chk1 Crossdocking Custom-Vina
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Figure 4: Chk1 Crossdocking Custom-Custom
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Figure 5: Chkl Redock Vina-Vina
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Figure 6: Chk1l Redock Vina-Custom
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Figure 7: Chkl Redock Custom-Vina
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Figure 8: Chkl Redock Custom-Custom
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Figure 9: Erk2 Crossdocking Vina-Vina
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Figure 10: Erk2 Crossdocking Vina-Custom
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Figure 11: Erk2 Crossdocking Custom-Vina
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Figure 12: Erk2 Crossdocking Custom-Custom
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Figure 13: Erk2 Redock Vina-Vina
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Figure 14: Erk2 Redock Vina-Custom
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Figure 15: Erk2 Redock Custom-Vina
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Figure 16: Erk2 Redock Custom-Custom

17



lpxc 252 lpxc 257 Ipxc 258 lpxc 259
}g:\s T \:}g:\.‘\ T \:};’:\ .\ T \:};:\ T T \:
10} {10} o 1of {10 § .
81 1 8f 1 8} f 1 8} .
61 61 1 6} 16 o .
4t 4 14 S 14t e g
2 ) 21— 2 e 2 .
O;A_D.M ! = OJ ! = 0*_A_|:|§hg ! 14 0k rﬂ ! =
4 2 0 2 4 2 0 2 4 2 0 2 —4 2 2 4
a
L Ipxc 263
5%‘2‘ . *
10
I 4
6 °
o I
O*\ I’IM ] =
—4 2 0 2 4

Predicted - Actual Affinity (pKd)

Figure 17: Lpxc Crossdocking Vina-Vina

18



RMSD

—_— —

SN PN ON D

Ipxc 252 Ipxc 25 Ipxc 258 Ipxc 259

—_——
SN NOCOoONO BN
T

J14F " & T 14f 1 141 E

- ) 1 12F ‘ 1 12F .‘. 1 12F # E
- 110 ° 1 10 1 10F E
- 1 8F 1 8F ? 1 8F E
- 1 6 1 6F 1 6F ° E
- 14F e 1 4f ° 14F e 1

e 2 e 2 e 2 o
;;Dw PRI I | ) < |lﬁ’*° 14 0Ok T Od L
-4 -2 0 2 -4 -2 0 2 4 -4 -2 0 2 4 -4 -2 0 2

Ipxc 263

™ ]

°
- [ ] .
L ' i
L . i
L ° i

[ ]
L I:IM |
-4 -2 0 2 4

Predicted - Actual Affinity (pKd)

Figure 18: Lpxc Crossdocking Vina-Custom

19



RMSD

—_— —

SN PN ON D

Ipxc 252 Ipxc 259
T T T T ] ] 14k T T T T ]
, 1 12¢e 1
. - 1(‘)kb -
. . 1 8pe 1
. - 6 - -
] A 42"}_‘. A
L ox fﬁ' L = 4 0k L I# L =
-4 -2 0 2 4 -4 -2 0 2 4
Ipxc 263
:.x. T T T :
> i
g |
|~. -
E 1 L I"T* L =
-4 -2 0 2 4

Predicted - Actual Affinity (pKd)

Figure 19: Lpxc Crossdocking Custom-Vina

20



—_——
SN NOCOoONO BN

RMSD

—_— —

SN PN ON D

Ipxc 252 lpxc 257 Ipxc 258 Ipxc 259
VT T T TA 14VT L J T TA 14VT T. T TA T T T TA
- {12} {12} - -
- {10} {10} . .
- oo 1 8t % 1{ st - -
- . {6 o 1 6f . .
- . 4k . 4k 4 4

2 5 2

= | | = I (] = | ﬁ | = I ) = | | = =
-4 -2 0 2 4 -4 -2 0 2 4 -4 -2 0 2 4

Ipxc 263
-4 -2 0 2 4

Predicted - Actual Affinity (pKd)

Figure 20: Lpxc Crossdocking Custom-Custom

21



RMSD

(=3 S I e e Rl N N

lpxc 252 lpxc 257 Ipxc 258 lpxc 259

147\ T T \7 147\ .\ T \7 147\ T T \7 147\ .\ T \7
12f 2F ® 112 o 112F o 1
101 o © 1 10F {10t o 1
8t 181 o 1 8t 1 8t 1
6 6 1 6} 16 ¢ :
41 41 14 o 1 4f - .
2 2 2 - 2
O;A_D.M)_A_A_’ O;A_l;;o  od ook i ok o ]

4202 4 42024 42024 420 2 4

Predicted - Actual Affinity (pKd)

Figure 21: Lpxc Redock Vina-Vina

22



RMSD

Ipxc 252 lpxc 257 Ipxc 258 Ipxc 259
14VT T T TA14VT Y. T YA14VT T T YA14VT T. T TA
12 - . 1124 o 1121 o .
10 L e 1 10} {110F o .
8 - 1 st {1 st .
6 - » 1 6t 1 6f ° .
4 - 1 4f N 1 4t 1
2 ; 2 % 2 s
0 S ¢ Cod ok o OLM

—4 2 0 2 4 4 2 0 2 4 —4 2 0 2 4

14
12F .
10} o .
8k .
6k .
4k .
2 L
O;;Elﬂ Il =

—4 2 0 2 4

Predicted - Actual Affinity (pKd)

Figure 22: Lpxc Redock Vina-Custom

23



RMSD

Ipxc 252 lpxc 257

14 T T T TA 14 T T T TA ] ]
12p® 112 . 1 1
10 110 . 1 1
8Pe 18 . 1 1
6 16 . 1 1
41 1 4 : 1 1
2 2 s
0k L fﬁ' L = I (] = 1“ L = 4

-4 20 2 4 420 2 4

Ipxc 263

14VT T T TA
12F 1
10 1
B a
6eg .
[een, *
2
O*x Il rﬁx =

420 2 4

Predicted - Actual Affinity (pKd)

Figure 23: Lpxc Redock Custom-Vina

24



RMSD

—_— —

SN PN ON D

—_——
SN NOCOoONO BN

Ipxc 252

Ipxc_257

Ipxc 259

1 1 1 1 1 1

T

1 1 1 1 1 1

I 9 |
- . -
[¢]
420 2 4
Ipxc 263
[ T T . T T ]

L 1

,4,

2 0 2 4

Predicted - Actual Affinity (pKd)

Figure 24: Lpxc Redock Custom-Custom

25



urokinase 15 wurokinase 18 wurokinase 4  urokinase 6

14F T & 1 14F 114 & T 14f” .
12 t 112} ¢.° 112} Mo {12} R -
10 @ 1 10 110 ® 110 1
8t 1 8t {8 ® 18 -
6—‘ 1 6f ‘t —6—* 16 o -
4 & 14 ¥, 1{ 4t 1{ 4t -
2 —% 2 2 *e
0 b |%' ] 14 0k ] = = I'i'& ] = = \ﬂ' ] =
420 2 4 420 2 4 4202 4 420 2 4

urokinase 7  urokinase 8  urokinase

_RMSD

47\ T T \7147\ A 7147\.. 7]
o % 112f 8% {12} :
[ J

o e 4 10F —10—,\ .
8 ° 1 8 g 1 8 :
6F 1 6f 1 6f 1
4 Q 14F % 1 4t vo 1
2 o 2 3 21—

O*\ \[& 1 = O*\ 1 1 = O* 1 =
-4 202 4 42024 —4-20 2 4

Predicted - Actual Affinity (pKd)

Figure 25: Urokinase Crossdocking Vina-Vina

26



RMSD

—_— —

uroklnase 15

urokinase 18

urokinase 4

urokinase 6

4k TA14VT T T TA14VT T. T TA14VT T T_TA

2f * : 12t % {12F

o e : {10p ® 1{10f

8} : {8 ® 18 .

6 b° . 1 6f ‘ 6

4+ . 1 1 4t 41 ¢

2 2 2 .

0k Iﬁ L = = I ) = nhb L L 0b L L L
420 2 4 4 420 2 4 420 2 4
uroklnase 8 urokinase 9

4VT T 14VT .T. T TA

2t {12t

of : {10t

8 : 1 8t .”‘

6 . y 1 61

4t % : 1 4t ?c

2 60 2

0bk 1|‘M L = 112 ﬁ' L L

42024 42024 42024

Predicted - Actual Affinity (pKd)

Figure 26: Urokinase Crossdocking Vina-Custom

27




urokinase 15 urokinase 18 urokinase 4  urokinase 6

14 T T T_TA14 T T T ] T T T T

12 112 R :

10 H{10F® . 1

8 1s - ]

6 e o 16 - ]

e | | *

0 1. L n L = I (] = L L = L ﬁ L = L
Q -4 -2 0 2 4 -4 -2 0 2 4 -4 -2 0 2 4 4
L uroki kinase 8 ki
S uro inase 7  urokinase urokinase 9

14F T T ™ 14" T T ™ 14 T T ™]
=) 112 {12} -

10} e 110 110p, .

8 1 1 sle .

i 16 1 6fe ]

Hho | e | 4. |

0bk L *1 4 0 101 *1 = I ) = 1*[ L =

-4 -2 0 2 4 -4 -2 0 2 4 -4 -2 0 2 4

Predicted - Actual Affinity (pKd)

Figure 27: Urokinase Crossdocking Custom-Vina

28



RMSD

14VT T’ T YA T YA14VT T T YA14VT T T TA

12F : {12f {12t

10F ° . 4 10} {10}

8 o : 1 8t 1 8t

6f : 1 6f 1 6f

4t : 1{ 4t 2 4t 3

2 2 2

0k | | = | = I ) = | | = I ) = | | |
420 2 4 20 2 4 4202 4 420 2 4
rokinase 7  urokinase 8  urokinase 9

14VT T T TA14VT T ‘ T TA14VT T T TA

12f {12} {12f -

10F {10F {10t -

8} 1 8t 1 8t -

6f 1 6f 1 6f -

4t 1{ 4t 1{ 4t ) .

2 2 2

0bk L L = I () = L L 4 Ok L L =
420 2 4 —4-20 2 420 2 4

urokinase 15 urokinase 18

urokinase 4

urokinase 6

Predicted - Actual Affinity (pKd)

Figure 28: Urokinase Crossdocking Custom-Custom

29




urokinase 15 wurokinase 18 urokinase 4  urokinase 6

14f i q{ 14F J14F T o] RERL 3 T

12f {12F 1 12F 1 12F

10 e 110 e 110} ? 110F o

8t 3 1 8t 18 2, 1 8t

6 1 6f 1 6f ‘ 1 6f

4F o3 1 4 1 4} 1 4 t.'

2 2—®o 2 2 .

0*\ I’ﬁ | (- 0*\ rﬁ | - 0*\ ﬁh 1 1 - 0*\ 1 [ 1 1 -
4202 4 42024 42024 420 2 4

% urokinase 7  urokinase 8  urokinase
1 T T
1

1

I S e A I B :
g & IR 1100 g :
T~ 1o & 16 & .
4 @ 1 4t 2, 14 S :
2—; 2 2= o

O*\ | | - O*\ \r#| | - O* s | -
-4 -2 0 2 4 -4 -2 0 2 4 -4 -2 0 2 4

Predicted - Actual Affinity (pKd)
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Figure 34: Cdk2 Crossdocking Vina-Custom
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Figure 38: Cdk2 Redock Vina-Custom
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Figure 39: Cdk2 Redock Custom-Vina
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Figure 40: Cdk2 Redock Custom-Custom
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Table 1: Difference in predicted affinity of the cross- and self-minimized and unminimized poses.
Values reported are averages and standard deviations for minimizing and scoring with the specified
function.

Scored | Unminimized Difference Predicted Affinity Minimized Difference Predicted Affinity
cdk2 Vina 2.388 £2.722 0.192 £ 0.464
Custom 0.658 £ 1.237 0.052 £ 0.161
chkl Vina 2.633 £2.723 1.007 £ 0.466
Custom 0.615 £0.762 0.267 £0.177
erk2 Vina 11.439 £+ 10.539 1.278 £+ 1.487
Custom 2.99 + 3.251 0.503 £ 0.836
Ipxc Vina 1.048 £ 0.622 0.992 +0.192
Custom 0.439 £ 0.146 0417 £0.111
urokinase Vina 0.442 + 0.222 0.344 £0.144
Custom -0.042 £+ 0.094 -0.109 £ 0.144
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Figure 41: A summary of the scoring and sampling for Vina-Vina and custom-custom dock-rank
methods docking with the parameter ——exhaustiveness=50. Includes data summed over all
54 compounds for the five targets.
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Figure 42: The docking results for all protein targets using Vina and our custom scoring function
using docking parameter --exhaustiveness=50. In (a) and (c) there are four bars for each target,
one for each dock-rank method. For each target, in order left to right: Vina-Vina, Vina-custom,
custom-Vina, and custom-custom. (a) The RMSD for the top ranked (by predicted affinity) pose
of each compound when crossdocking using each dock-rank method. (b) The RMSD of the lowest
RMSD pose of all returned poses for a compound when crossdocking. (c) and (d) The same as (a)
and (b) but for redocking.
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